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1  Began  Leave  vjithout  Pa^^  September  14.  1951. 

2  Terminated  by  Reduction  in  Force  order  September  30,  1951» 
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4  Resigned  May  25.  1951 

5  Terminated  by  Reduction  in  Force  order  September  30,  1951* 

6  Terminated  by  Reduction  in  Force  order  October  12,  1951# 
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OBJECTIVE 


The  min  objective  of  this  laboratory  is  the  development  of  types  of 
sheep  which  are  adapted  to  the  "semi -arid  range  conditions  of  the  ^louthwest^ 
~an3rto  the  economic  requirements  of  Navajo  Indians  and  other  sheepmen  of 
this  area.    In  the  pursuit  of  this  objective,  basic  breeding  methods  are 
employed^  utility  values  of  the  wool  are  studied,  and  the  selection  of 
breeding  animals  is  based  upon  production  as  measured  under  range  environ- 
ment. '  Emphasis  is  placed  primarily  on  adaptability  and  longevity  of  the 
sheep,  yield  of  wool  and  its  suitability  with  respect  to  hand  weaving  and 
commercial  manufacture,  and  the  quantity  and  quality  of  lambs  produced* 


OUTLINE  OF  RESEARCH  PROGRAM 

In  order  to  achieve  the  above  objective,  in  the  development  of  breeds 
and  strains  of  sheep  suitable  to  the  southwestern  ranges  and  to  the  economic 
requirements  of  the  sheepmen,  there  are  four  active  research  projects  under 
way.    These  projects  are  listed  as  follows: 

1.  Improvement  of  Navajo  sheep  by  linebreeding  and  selection  in  the 
Navajo  strain. 

2.  Improvement  of  Navajo  sheep  by  crossbreeding  and  selection  for  the 
production  of  wool  suitable  for  both  hand  and  commercial  methods 
of  manufacture. 

3#    Improvement  of  Navajo  sheep  by  crossbreeding  and  selection  for  range 
production  of  wool  and  lambs, 

4«    Development  of  an  efficient  method  of  selecting  animals  used  in  the 
program  of  the  Southwestern  Piange  and  Sheep  Breeding  Laboratory. 

(NOTE:    When  reference  is  made  to  the  above  projects  in  the  following 
sections  of  this  report,  only  the  number  preceding  the  project  title  vdll 
be  used. ) 

Research  and  Marketing  Act  Project: 

Hf-a-A27-4  I  Subtitle  (BAl)  Evaluation  of  wool  from  sheep,  goats  and 
rabbits  with  respect  to  fabrication,  felting  and  insulation  values.  Line 
project  title:    Properties  of  blanket  and  rug  wools  of  known  genetic 
origin  and  history  in  relation  to  their  use  in  fabrication,  felting  and 
insulating  values. 


2. 


i 


J 


I 


PUBLICATIONS 

The  following  papers  have  been  published  since  the  establishment  of 
the  Southwestern  Range  and  Sheep  Bresdiag  Laboratory: 

1,  The  Navajo  Sheep  Industry  and  Needs  for  Its  Improvement: 

J.  M.  Cooper^  the  Sheep  Breeder,  May  1939.  ° 

2,  The  Sheep  Industry  of  Indians  in  the  Southwest: 

J.  M.  Cooper  and  Dewey  Dism.uke,  Indians  At  Work,  August  1939.  ' 

3«    Breeding  for  Adaptability  to  Local  Conditions,  vjith  Special  Reference 
to  Sheep  on  the  Navajo  Indian  Reservs^tion: 
J.  M.  Cooper,  /iraerican  Society  of  Animal  Production,  1939. 

4»    Improvement  of  the  Navajo  Sheep: 

Cecil  T. %lunn.  Journal  of  Heredity,  March  1940. 

5«    Breeding  for  Quality  '.Tool: 

James  0.  Grandstaff ,  The  National  \lccl  Grower,  July  1940. 

A  Rapid  Method  for  Projecting  and  Measuring  Cross  Sections  of  VJool  Fibers: 
James  0,  Grandstaff  and  Vfalter  L.  Hodde,  Circular  No,  590,  U.  S,  Depart- 
ment of  Agriculture,  December  1940. 

7.    Evaluating  Fleece  Characteristics  of  Navajo  Sheep  from  a  Breeding  Stand- 
point : 

James  0.  Grandstaff,  Rayon  Textile  Monthly,  October-November  1941. 

/Sp   TTool  Characteristics  in  Relation  to  Navajo  VJeaving: 

James  0.  Grandstaff,  Technical  Bulletin    No.  790,  U.  S»  Department  of 
,       Agriculture,  January  194^ 

9.    Characteristics  and  Production  of  Old-Type  Navajo  Sheep: 
Cecil  T.  Blunn,  Journal  of  Heredity,  May  1943. 

10.  The  Influence  of  Seasonal  Differences  on  the  Growth  of  Navajo  Lambs: 
■   Cecil  T,  Blunn,  Journal  of  /jiimal  Science,  February  1944. 

11.  A  Preliminary  Report  on  the  Post-natal  Development  of  the  Fiber 
Characteristics  of  the  Fleeces  of  Navajo  Sheep: 

James  0.  Grandstaff  and  Cecil  T,  Blunn,  Journal  of  /uiimal  Science, 
May  1944. 

12.  Com^parison  of  the  Yields  of  Side  Samples  from  'Tcanling  and  Yearling 


Sheep: 


Cecil  T.  Blunn  and  James  0.  Grandstaff,  Journal  of  ilnimal  Science, 
May  1944. 

13.    Yearly  Differences  in  Growth  of  Navajo  and  Crossbred  Ewe  Lambs: 
Cecil  T,  Blunn,  Journal  of  /inimal  Science,  August  1945. 
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14.  Evaluating  Fleece  Quality  of  Navajo  Sheep  from  Small  Samples: 
James  0,  Grandstaff  and  Cecil  T,  Blunn,  Journal  of  Agricultural 
Research^  September  1945* 

15.  Improvement  of  V/ool  for  Navajo  Hand  Weaving: 

Jafiies  0.  Grandstaff  and  Cecil  T,  Blunn^  Indians  at  Uork^  March  1945 

16.  Relation  of  Kemp  and  Other  Medullated  Fibers  to  Age  in  the  Fleeces  of 
Navo.jo  and  Crossbred  Lambs: 

James  0,  Grandstaff  and  Harold  V'[.  vTolf ^  Journal  of  Animal  Science, 
May,  1947. 

17.  Comparison  of  Corriedale  x  Navajo  and  Roiiiney  x  Navajo  Crosses: 
James  0,  Grandstaff,  Journal  of  Animal  Science,  November  1943. 

IS,    Size  of  Lambs  at  Yleaning  as  a  Permanent  Characteristic  of  Navajo  Ewes: 
George  M.  Sidv^ell  and  James  0,  Grandstaff,  Journal  of  Animal  Science, 
August  1949. 

19.  Adaptation  of  Livestock  to  Nev;  Environments:  James  0,  Grandstaff, 
for  publication  in  Proc,  United  Nations  Scientific  Conference  on  Con- 
servation and  Utilization  of  Resources,  Lake  Success,  Nev/  York,  1949. 

20.  Fertility  and  Reproduction  in  Sheep  in  Relation  to  Breeding  and 
Envircnment : 

James  0,  Grandstaff,  presented  at  International  Symposium  on  High  Alti- 
tude Biology  held  at  Lima,  Peru,  South  America,  November  23-30,  1949. 

21.  Genetic  and  Environmental  Factors  Affecting  Staple  Length  in  Navajo  and 
Navajo  Crossbred  YJeanling  Lambs: 

orge  M,  Sidwell,  James  0»  Grandstaff  and  Donald  A,  Price,  Journal  of 
Animal  Science,  February  1951» 

22.  Lamb  Production  of  Navajo  Ev\/es  Bred  to  Columbia  and  Romney  Rams,  and 
Navajo  Crossbred  E^jes  Bred  to  Lincoln  and  Cotsv/old  R.:ims: 

Donald  A.  Price,  James  0,  Grandstaff  and  George  M.  SidYjell,  Journal  of 
Animal  Science,  February  1951. 

23.  Genetic  and  Environmental  Factors  Affecting  Type  and  Condition  in 
Navajo  2nd  Navajo  Crossbred  Weanling  L:imbs: 

George  M,  Sidvjell,  Donald  A.  Price  and  James  0.  Grandstaff,  Journal  of 
Animal  Science,  May  1951. 
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siivm;jiy  of  precipitation 


Precipitation  in  Inches 


Year 

Jan« 

Feb. 

liar . 

;^r. 

Llay 

June 

J^oly 

3ept . 

Oct. 

Nov. 

Dec. 

Total 

1864- 
1911 

.96 

1.42 

1.02 

.98 

•  58 

.69 

2.34 

2.31 

1.37 

1.05 

.70 

.97 

14.45 

1938 

.52 

.79 

1.95 

.43 

.ol 

1.67 

.78 

1. 84 

.85 

.10 

.07 

1939 

T  oA 

.64  1.57 

OQ 

ir. 

•  Op 

1  D 

1  99 
J..  .c<c 

in  HQ 

1940 

.70 

CO 

.59 

.53 

.01 

±.  uu 

•  oy 

9   T  } 

TOM 

•  oV 

-L  .  Jl>C 

1.80  1.46 

71 

1  1^ 

/i  0^ 

2.L0 

.73 

.70 

18.47 

1942 

.33 

1.04 

.75 

.96 

.00 

.00 

.64 

1.87 

1.31 

1.71 

.15 

1.17 

9.93 

1943 

1.48 

.24 

1.61 

.46 

.28 

.41 

2.30 

1.94 

.30 

1.65 

Tr. 

.88 

11.55 

1944 

.64 

.71 

1.07 

.21 

.87 

•  14 

1.10 

1.91 

.99 

1.49 

.93 

1.42 

11.48 

1945 

.72 

.25 

.96 

.44 

.05 

.21 

2.70 

3.63 

.05 

1.78 

.00 

2.03 

12.82 

1946 

.49 

.07 

.25 

.72 

Tr. 

.05 

2.22 

4.89 

1.98 

.65 

1.51 

.46 

13.29 

1947 

.48 

.10 

•  12 

Tr. 

2.0s 

.41 

1.31 

4.32 

.76 

1. 22 

1.17 

.57 

12.64 

1948 

•  24 

1.19 

1.15 

.13 

.58 

1.09 

2.38 

2.23 

1.14 

.69 

.17 

1.64 

12.63 

1949 

1.33 

.50 

.53 

.23 

.39 

.80 

2.13 

1.53 

1.53 

.82 

,00 

.95 

10.74 

1950 

.63 

1.01 

.17 

.00 

,02 

.25 

1.52 

.56 

1.24 

.00 

.52 

.14 

60O6 

1951 

1.26 

.56 

.20 

.84 

.53 

.02 

1.58 

1.84 

.71 

.86 

.69 

1.17 

10.26 

1933- 

1950 

.81 

.63 

.89 

.55 

.61 

.52 

1.47 

2.28 

1.35 

1.15 

.53 

1.04 

11.83 

The  preceding  table  sufnmarizes  the  precipitation  at  Fort  ^.Tingate,  Nev;  kexic 
for  the  47-year  period,  I864-I9II,  and  for  individual  years  fron  1938  to  1951^ 
inclusive.     In  1951,  the  total  precipitation  of  10.26  inches  7jas  13.27  percent 
beloYj  the  average  of  the  preceding  13  years,  and  29.0  percent  beloiv  the  47  year 
average , 
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Range  Operations  and  Biiergency 
Measures  During  the  Drought  Period 


The  drought  of  1950^  the  most  severe  on  record  for  northv/estern 
New  Mexico^  resulted  in  an  acute  shortage  of  range  forage  and  water 
with  adverse  effects  on  wool  and  lamb  production  for  that  year.  For 
this  reason  the  entire  laboratory  flock  was  shipped ^  on  Septeinber  28^ 
1950^  to  a  ranch  near  Towner^  Colorado  for  wintering. 

The  1951  lambing  was  almost  complete  at  Towner  v;hen  a  heavy  hail 
storm  and  flood  hit  the  flock  and  killed  some  235  ewes  and  350  lambs. 
The  flock  vjas  quite  some  time  in  recovering  from  the  shock  with  the 
result  that  many  of  the  ewes  ceased  to  care  for  their  lambs.  Mean- 
while ^  precipitation  on  the  Laboratory  range  in  New  Mexico  did  not 
come  in  June.    The  flock  had  to  be  moved  from  Tovmer  due  to  the  presence 
of  Spanish  needle  grass.     As  no  suitable  range  was  available  in  that 
area;,  the  flock  v/as  returned  to  Fort  Wingate  where  the  sheep  were 
maintained  in  the  feed  lot  from  June  until  August  1^  at  vjhich  time  the 
range  forage  had  begun  to  improve.     The  sheep  were  then  moved  to  the 
El  Morro  range  \vhere  they  remained  until  breeding  in  December,  at 
which  time  they  wore  moved  back  to  the  Laboratory  headquarters.  The 
effects  of  the  hailstorm,  the  trip  from  Kansas  and  maintensince  in  the 
feed  lot  resulted  in  a  very  low  percent  of  lambs  weaned  from  ewes 
lambed,  a  40  percent  below  normal  weaning  weight  and  very  few  lambs 
kept  for  replacement  purposes.    A  review  of  sections  of  this  report 
pertaining  to  lamb  production  will  reveal  influence  of  these  environ- 
mental conditions. 

Precipitation  in  August  and  Septem.bcr,  1951  "was  below  normal  and 
the  range  feed  failed  to  make  sufficient  groYjth  to  produce  the  quantity 
of  forage  needed  to  carry  the  flock  through  late  winter  and  early 
spring.    For  this  reason,  the  ewe  and  lamb  herds  were  shipped  to  Topock, 
-^iTizona  on  January  10,  1952,  where  desert  forage  was  plentiful. 
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Observations  on  Loss  of  Government  Sheep  by  Hail 
and  Flood  at  the  L.  E.  Trued  Ranch^  To-^/vner^  Colorado 


Ewes  and  lanibs  v/ere  distributed  in  small  flocks  on  all  areas  of 
the  ranch  on  May  29^  1951.     The  rams  ivere  in  a  pasture  on  the  extreme 
West  corner  oi  the  range.     The  major  portion  of  the  lariibing  operationr,^ 
V'/hich  began  about  May  5^  xvere  essentially  completed. 

At  9:00  P.M.  on  the  evening  of  May  29th,  it  appeared  that  the 
country  to  the  Northvjest  y/as  getting  a  good  shower.     Showoro  had  been 
a  cornjTion  thing  in  tiie  previous  two  v^eoks.     Som.etime  around  9«00^  the 
R.  E.  A.  electricity  went  off  and  a  minute  or  so  before  tlie  hail 
struck,  a  roar  was  heard.     Then,  hail  broke  all  North;,  YJest  and  East 
windows  in  the  Trued  house  and  buildings  siarrounding  headquarters. 
Trees  vjere  denuded,,  siding  on  houses^  barns  and  windbreal:s  han^nered, 
windbreaks  blown  down  by  the  terrific  wind  and  corrals  washed  o}/ 
rain  of  cloudburst  proportions  wiiich  followed  the  hail. 

L-Hiiediately  after  the  hail  ceased ^  all  hands  w^re  called  to 
save  ewes,  in  a  corral  south  of  tlie  barn,  which  had  been  driven  by  the 
hail  inbo  the  south  corner  of  the  corral.     The  sheep  were  standing  in 
water  to  their  sides  against  a  woven  wire  fence.     The  VJliite  ^.Tom.an 
Creek  vjas  running  high  up  to  and  in  the  corral.     A  fog  settled  on  the 
area  after  the  rain  and  visibility  YJas  about  twenty  feet.     It  was  nec- 
essary to  handle  all  sheep  individually  in  order  to  start  them,  to  the 
safety  of  the  barn  so  they  would  riot  chill  any  more,  or  bi'oak  the 
fence  that  they  were  V\jedged  against,  and  vjasli  down  to  the  creek.  This 
operation  of  moving  sheup  lasted  about  three  hours.     Then^,  because  all 
hands  were  greatly  fatigued  and  chilled,  it  was  dee;:ied  necessary  to 
cease  Yjork  till  daylight.     At  4:00  A.M.,  Mr.  Trued,  Mr.  Svjanson  and 
myself  i.iade  the  rounds  of  the  various  bands  of  sheep.     The  destructive 
hail,  the  average  size  of  golf  balls,  had  not  spareu.  the  sheep.     In  a 
later,  m.ore  accurate  count,  553  larnbs  and  235  eives  XMore  killed  by 
either  hail,  or  hail  and  flood,  or  by  tr£-mipling  one  another  caused  by 
the  chaos  of  the  stonm.     No  roads  in  any  direction  were  open,  so  Mr, 
a-janson  forded  the  creek  and  got  a  ride  to  ToTjner  and  inform_ed  Mr. 
Grandstaff  of  the  loss  and  told  hira  a  veterinarian  should  be  called. 

The  ram.s,  a  mile  West  of  the  oorral  where  great  loss  was 
suffered  to  ewes  and  larnbs,  vjore  not  harmed. 


Donald  A,  Price 
Animal  Husbandmeji 
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OUTLir^  OF  BREEDING  PROGM^A 
FOR  1950-51  BREEDING  SEASON 


Number  of 
Breeding  Group 


Breeding  of  Rams 


Approx, 

Breeding  of  Ewes      No. of  Evje? 


1 

8 

9 

10 


N 


C  i^l  N)  X  (Ri  X  N) 
^2  ^  (Rj;  X  N)  X  (Cl  X  N) 


K  X  N 


R-L  X  N 


X 


X 


N 


K  X  N 


o  ^  >Ci  X  N)  „  (Ri  X  N) 
2      ^R^  X  N)  X  (Cl  X  N) 


X    L  X 


156 


165 


123 


Ci  X  N)  X  (Ri  X  N) 

rJ  X  N)  X  (Cl  X  N)  -^^^ 


11 


(Hi  X  N)  X  (Cl  X  N) 


Rl  X  N 


116 


12 


X 


(Cl  X  N)  X  (Rl  X  N) 
(Rl  X  N)  X  (Cl  X  N) 


20  f 


13 


R2  X  N 


T    x|  Cl  X  N)  X 


(Rl  X  N) 

X    D    X  [ 

M    x|(Ri  X  N)  X  (Cl  X  N) 


15 


R. 


N 


156 


l6-"-jKx  N 

L  _ 


X 


Z  (Cl  X  N)  X  (Rl  X  N) 
^2  ^  (R-  X  N)  X  (Cl  X  N) 


X 


(Cl  X  N)  X  (Rl  X  N 
^2  ^   (H^  X  N)  X  (Cl  X  N 


xjK  X  Njo 

L  J 


TOTAL 


1167 


C^  -  Corriedale 
C2  -  Cotswold 
D    -  Debouillet 


Code  of  Symbols  for  Breeds 

K  -  ColUiUbia 
L  -  Lincoln 
M  -  Merino 
N  -  Navajo 


R^  -  Romney 

R^  -  Rambouillet 

T    ■-  Targhee 


The  breeding  of  the  rams  may  be  the  reciprocal  of  that  shown  in 
Group  16.    The  same  is  true  for  the  ewes. 
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SUMARY  OF  BREEDING  PROGRAM 


The  breeding  flock  for  the  1950-1951  season  consisted  of  II67  ewes  in 
the  regular  groups,  plus  118  for  assignment  to  test  pens,  making  a  total  of 
1285  breeding  ewes.     This  is  essentially  the  same  number  as  were  bred  during 
the  I949--I95O  season. 

The  various  breeding  groups  were  associated  with  the  research  line 
projects  as  follows: 

Breeding  Group  No.  of  Matinpis  Research  Pro.ject  No. 


The  total  number  of  full-blood  Navajo  ewes  available  for  breeding  was 
312,  a  decrease  of  13.3  percent  from  the  previous  year.     Culling  of  Navajo 
ewes  has  been  held  to  a  minimum  during  the  past  few  years  because  of  the 
small  number  of  replacement  ewes  produced.    Many  ewes  S  to  12  years  of  age 
have  been  retained  for  breeding  in  order  to  obtain  maximum  lifetime  pro- 
duction of  lambs.    This  procedure  proved  satisfactory  in  years  of  normal 
precipitation  and  range  conditions,  but  with  severe  drought  conditions  in 
1950  and  1951^  ewe  losses  have  been  high.    Moreover,  in  view  of  the  large 
expense  involved  in  wintering  the  Laboratory  sheep  at  Towner,  Colorado,  it 
seemed  advisable  to  cull  the  aged  Navajo  and  crossbred  ewes  more  heavily 
than  would  have  been  necessary  under  normal  conditions. 

Of  the  312  Navajo  ewes  remaining,  I56  were  bred  to  Navajo  rams 
(Group  No,  1)  and  I56  to  Rambouillet  rams  (Group  No.  15). 

Groups  6  and  7  were  discontinued  in  1950.    Ewes  from,  these  groups 
having  satisfactory  fleece  characteristics  and  an  inheritance  of  l/2  Navajo 
1/4  Romney,  and  I/4  Corriedale  were  transferred  to  group  12, 

In  group  8,  I65  Fi  Columbia  x  Navajo  ewes  were  mated  to  Cotswold  cross 
Terns  originating  from  group  7,     The  123  matings  in  group  9  form  the  recip- 
rocal of  those  in  group  8, 

In  group  10,  148  Lincoln  cross  ewes  were  mated  to  F-j_  Romney  x  Navajo 
rams.     The  ewes  in  this  group  are  the  offspring  from  group  6  matings.  The 
116  matings  in  group  11  were  the  reciprocal  of  those  in  group  10. 

The  ewes  and  rams  of  group  16  are  the  progeny  of  matings  described 
for  groups  8  and  9.    This  breeding  group  is  the  final  cross  in  one  phase 
of  research  project  2, 

Group  12,  one  of  the  three  groups  associatGd  with  research  project 
3,  was  composed  of  205  crossbred  ewes  carrying  an  inhoritance  of  l/2  Navajo 
1/4  Rnniney  anci  1/4  O/orriftd.ale..     Th^.so  ewes  were  mated  to  Targli<>e  rams. 


1 

8,  9,  10,  11,  16 
12,  13,  15 


156 
615 
396 


1 

2 
3 
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In  group  13,  35  F]  Targhce^  Debouillct  and  Merino  cross  ewes  were 
mated  to  F-j_  Rambouillet  x  Navajo  raas. 

Group  14  "Was  discontinued  in  1950. 

Group  15  matings  consisted  of  I56  Navajo  qy^gs  mated  to  Rambouillet 

rams . 


Progeny  Testing  of  Purebred  Rams 

In  addition  to  the  regular  breeding  groups  described  above ^  118  ev^/es 
ivere  divided  at  random  into  four  test  pens  of  about  equal  numbers.  Tivo 
Rambouillet  and  t-wo  Tcrghee  rams  were  used  in  these  pens.    The  tost  pen 
evjes  originated  from  previous  test  pen  matings  or  range  breeding.  The 
progeny  of  each  rairL  ■'was  evaluated  so  as  to  obtain  a  record  of  his  breeding 
performance. 
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MEASUREMENT  OF  BODY  WEIGHTS,  SCORES,  FLEECE  CHARACTERISTICS 

km  SELECTIOx^  PROCEDURE 


In  1951^  the  lambs  were  born  during  the  month  of  May  on  leased 
facilities  near  Towner^  Colorado.     They  were  weaned  September  10  at 
approximately  120  days  of  age.     At  v/eaning  time,  each  lamb  was  weighed 
individually  and  this  weight  recorded  to  the  nearest  pound.  Face 
covering,  type,  condition  and  outcrcoat  scores  were  taken  by  a  commi.ttec 
of  three  experienced  animal  husbandmen,  working  independently.  Also, 
color  scores  and  degree  of  horn  development  v^ere  recorded. 

Small  fleece  samples  collected  from  the  middle  of  the  left  side  and 
the  thigh  of  each  lamb  at  weaning  age  were  used  for  measurements  of  their 
fiber  characteristics.    Average  fiber  diameter  and  percentages  of  kemp  and 
other  medullated  fibers  at  side  and  thigh  were  determined  from  magnified 
cross-sections  of  the  fibers,  by  the  rapid  count  method.    Staple  length 
measurements  were  also  made  on  the  side  samples.    The  period  of  wool  growth 
was  statistically  adjusted  to  a  constant  age  of  120  days. 

Culling  of  the  weanling  lambs  was  done  in  October,    The  lambs  were 
sorted  by  sex  into  their  respective  breeding  pens  to  facilitate  the  work 
of  selection.     The  lambs  of  each  pen  were  considered  individually  for  all 
traits  evaluated  at  weaning  time.     Also,  each  pen  of  lambs  was  scored  as 
a  group  for  size,  type,  condition,  face  covering,  and  fleece  quality  and 
fjr  uniformity  in  these  characteristics.     The  degree  of  selection  prac- 
ticed on  each  pen  of  lambs  depended  upon  the  individual  merit  of  the  lambs 
and  the  quality  and  uniformity  of  the  pen  of  lambs  as  a  group.    Due  to  the 
d^'outh  conditions  and  the  hail  storm,  a  very  small  percentage  of  lambs  ?jas 
3:.ved  in  1951.    Because  of  the  small  size  of  many  of  the  lambs,  it  was 
bolieved  these  lambs  would  never  develop  satisfactorily  for  breeding  flock 
replacements. 

The  yearling  rams  and  ewes  were  scored  for  face  covering,  color  and 
outer  coat  just  prior  to  shearing  in  April.    Body  weights,  type  £ind  con- 
dition scores  were  taken  the  latter  part  of  May.     These  weights  and 
scores  were  taken  in  a  manner  similar  to  that  described  for  the  weanling 
lambs , 

The  fleeces  of  yearling  ewes  and  rams  and  mature  breeding  ramiS  were 
sriiipled  in  advance  of  shearing  for  evaluation  of  staple  length, '  grade, 
percentages  of  kemp  and  other  medullated  fibers  and  clean  yield.  Staple 
length  was  measured  at  mid-side,  while  average  fiber  diameter  and  frequency 
of  kemp  and  other  medullated  fibers  were  measured  and  recorded  for  both 
side  and  thigh  positions,    A  side  sample  taken  from  skin  area  two  inches 
wide  by  about  five  inches  in  length  was  processed  to  obtain  the  yield  of 
bone-dry  clean  wool. 

At  shearing  time,  each  fleece  was  weighed  and  the  weight  recorded  to 
the  nearest  0,05  pound.    Grease  fleece  weights  of  yearling  eives  and  riims 
were  adjusted  to  exactly  3^5  days  of  growth.    Estimated  clean  fleece  weights 
were  calculated  by  multiplying  the  grease  fleece  weight  by  the  percentage 
yield  of  bone-dry  clean  wool  in  the  side  Sc-imple,  and  adjusting  for  12  per- 
cent moisture  content. 
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RESEARCH  PROJECT  1 


B/IPROVEMENT  OF  NAVAJO  SHEEP  BY  LINEBREEDING 
AND  SEIECTION  IN  THE  NAVAJO  STRAIN. 


The  objectivG  of  this  project  is  to  improvo  the  Navajo  strain  of  sheep  for 
wool  production  and  mutton  conformation  and  to  fix  desirable  characteristics. 
The  Navajo  sheep  have  greatest  value  as  a  source  of  inheritance  for  hardiness 
and  adaptability  to  semi-arid  ranges^  high  fertility  and  milk  production. 
Improvement  in  the  quality  and  uniformity  of  the  Navajo  sheep  will  increase 
their  usefulness  for  crossbreeding  with  improved  breeds. 

Data  on  the  characteristics  and  production  of  Navajo  ewes  and  rams,  and 
the  traits  of  their  weanling  and  yearling  progeny  are  summarized  in  this  section. 

The  data  on  weanling  lambs  has  been  adjusted  to  a  constant  age  and  for 
differences  due  to  type  of  birth  and  rearing,  and  for  age  of  dam, 

CHARACTERISTICS  OF  NAVAJO  BREEDING  R.ilv/IS 

Fleece  characteristics  of  Navajo  rams  mated  to  Navajo  ewes  in  the  years 
1947  through  1951  are  summarized  in  the  following  table.    The  data  were  taken 
on  all  rams  at  yearling  age.    Rams  have  been  selected  consistently  for  well- 
improved  fleeces  grading  46s ^  48s  or  ^Os,  free  from  kemp  fibers. 


leer 


Age  of  Fleece  vjeights 
rams  at        as  yearlin,G;s 

No. of    breeding  Grease  Clean 

rams      (years)  (lbs.)  (lbs.) 


Yearling,  Fiber  Traits  at  Side 
Staple       Medulla ted 
length  fibers 

Grade      (cms.)  (percent) 


1^7 

3 

2,0 

6.98 

4.93 

50s 

17.2 

1.1 

4 

..  2,0 

7.56 

5.02 

48s 

18,4 

.0 

19/:  9 

4 

3.0 

7.15 

4.86 

48s 

17.8 

.0 

1?^0 

4 

1.7 

6.93 

4.39 

48s 

13.9 

1.8 

^ 

1.8 

7.01 

4.11 

50s 

-13.1 

.0 

Total  & 

Averages 

20 

2.1 

7.13 

4.62 

48s 

15.9 

.6 
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CEiRACTERISTICS  OF  NAVAJO  BREEDING  KJES 


The  following  table  summarizes  the  characteristics  of  the  Navajo  ewes 
bred  to  Navajo  rams  in  the  years  I947  through  1951. 


Yearling  Fiber 
Traits  at  Side 


Age  of 

Body  vjt. 

Fleece 

weights 

other. 

Ev'jes  at 

at  18 

as  yearlinp;s 

Staple 

Kemp 

med . 

No .of  Breeding 

months 

Grease 

Clean 

Length 

(per- 

fiberr 

Year 

Evjes 

(:,Trs, ) 

(lbs.) 

(lbs.) 

(lbs.) 

Grade 

(cms, ) 

cent  ) 

(per  c^-' 

1947 

114 

5.7 

96.7 

4.60 

3.18 

58s 

9.5 

0.9 

1948 

120 

7«4 

99.4 

5.34 

3.68 

58s 

9.0 

0.6 

0,6 

1949 

132 

5.0 

101,1 

5.51 

3.64 

58s 

10.0 

0.3 

0  8 

1950 

140 

5a 

102.8 

5.68 

3.69 

58s 

10.2 

0.2 

1:2 

1951 

156 

4.9 

98.2 

5.15 

3.08 

56s 

11.1 

0.0 

lo5 

Total 

Aver- 

■0 

662 

5-6 

99.7 

5.27 

3.45 

58s 

10.0 

0.4 

12 

Comparison  of  the  data  by  3/ears  reveals  a  gradual  increase  in  average 
body  weights,  fleece  weights  and  staple  length,  with  a  decrease  in  the  quantity 
nf  kemp.    The  reversal  of  this  trend  in  1951  can  bo  attributed  to  the  severe 
drcaght  conditions  of  1950  and  1951.    Selection  of  Navajo  ewes  has  been 
restricted,  however,  in  order  to  permit  some  increase  in  numbers. 


l^^EB  PRODUCTION  OF  NAVAJO  MATINGS 


Percent 

Percent  Percent  of  larabs  Average 

No,  of    Percent    of  lambs  of  lambs  Tjeaned  of  -vveaning  Pounds  of 

ewes      of  evjos    born  of  weaned  of  live  Icjnbs  vrb,  in  lamb  per 

Year  bred      lambinp    ev:cs  bred  ewes  bred  born.  pounds  ewe  bred 

1937-41     1745        88.3        105.1  97.3           92.5          57.0  55. U 

1942-46       852        88.6        130.0  109.7           B4.4          58.1  63.8 


1%7 

118 

83.9 

125.4 

117.8 

92.0 

60.5 

1948 

123 

7B.9 

128.5 

103.3 

80,4 

57.3 

1949 

133 

85.0 

116.5 

93.2 

80.0 

56.4 

1950 

140 

61.4 

78.3 

68.1 

87,0 

42.4 

1951 

156 

88.5 

95.5 

31.4 

32,9 

32.6 

1947-51 

670 

79.6 

107.4 

79.8 

72.7 

48.8 

71.9 

64.4 

52.6 

28.9 
10.2 

43.3 


The  1951  lamb  production  of  Navajo  ewes  mated  to  Navajo  rams  is  sumraar- 
i^.ed  in  the  above  table.    For  purposes  of  comparison,,  the  first  and  second 
J  .year  averages  are  included  along  vjith  the  combined  averages  for  the  last 
J  years. 

The  average  weaning  weights  shown  for  the  first  two  5  year  periods 
■constitute  unadjusted  individual  iveights  of  the  larabs  at  an  age  of  about 
AiC  days. 

The  very  Ioyj  figures  for  percent  of  lambs  weaned^  average  weaning 
YKL^^ht,  and  pounds  of  lamb  per  ewe  Y/ere  due  primarily  to  thci  huge  death 
1l  7SCS  that  occurred  during  the  hail  storm  of  May  29 5  1951  as  previously 
do3^:ribed.    Losses  within  this  project  amounted  to  34.0  percent  of  the  ewes 
u.<5  53.7  percent  of  the  lcj^;.bs  born  alive. 

Average  weaning  weight  of  32.6  pounds^  the  lowest  on  record,  can  bo 
a'*-. tributed  to  both  the  injury  and  setback  caused  by  the  storm,  and  the 
severe  drought  which  continued  through  1951.    Growth  of  the  lambs  was  very 
sharply  retarded  by  the  unfavorable  nutritional  and  other  environmental 
cc.nditions  with  the  result  that  the  vjeight  in  1951  was  25  pounds  below  the 
10  year  average,  1937-1946. 
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FACE  AMD  BODY  SCORES  OF  NAVAJO  ?JEA^]LING  LIMBS 


KM  l:mbs 

El"'JE 

LUiBS 

Year 

No.  of 

lambs 

Face 
covering 
(score) 

Type 
(score) 

Condition 
(score ) 

No.  of 

lojnbs 

Face 
covering 
(score) 

(score ) 

Condition 
(score ) 

1947 
1948 
1949 
1950 
1951 

56 

73 
66 

54 
21 

2.71 
2.83 
2.64 
2. 44 
2.43 

3.50 
3.10 
3.09 
3*36 
3.49 

3.61 
2.88 
3.00 
4.38 
3.53 

80 

59 
58 
4D 
28 

2.72 
2.76 
2.65 
2.33 
2.52 

3.19 
3.04 
3.22 

3.23 
3.49 

3.15 
2.73 
2.92 
4.02 

3.34 

Total  £t 
Averages 

270 

2.65 

3.26 

3.41 

265 

2.63 

3.20 

3.16 

In  the  above  table^  face  and  body  scores  have  been  summarized  by  sex  and 
years . 

In  the  past  five  years  the  Navajo  lambs  have  shown  steady  improvement  v/ith 
respect  to  face  covering.  .  Navajo  lambs  of  both  sexes  had  less  face  covering 
than  crossbred  lambs. 

Condition    scores  for  1951^  while  still  bclovj  the  five  year  average,  showed 
a  marked  improvement  over  1950.    This  may  be  due  to  improved  forage  conditions 
resulting  from  July  and  August  rains.    The  rains,  though  below  average  in  quan- 
tity, marked  the  first  major  break  in  the  two-year  drought. 

Type  scores  were  slightly  lovjer  in  1951  than  in  1950,  and  reflect  the  Iotv 
plane  of  nutrition  that  slowed  growth  and  developm.ent  the  first  two  months  of 
life.    It  is  probable  that  the  low  condition  scores  and  low  weights  influenced 
the  type  scores  to  some  cxt-ent,     Rosa  lambs  and  ewe  lambs  were  about  equally 
affected  by  the  drought. 


FL2ECE  CrL"Ji;XTERISTICS  OF  NAVAJO  vffi;.NLING  LJVI3S 

Data  on  fleece  characteristics  of  Navajo  ?jeanling  lambs  for  the  years 
1947  through  1951  are  s-ommarized  in  the  next  table.    In  1947^  staple  length 
iwas  measured  at  a  constant  age  of  111  daysj  in  each  of  the  years  1948,  1949 
and  1950  it  was  measured  at  84  days  of  groxvthi  and  in  19 51^  it  was  adjusted 
to  a  constant  age  of  120  days.    These  differences  should  be  considered  in 
comparing  the  means  of  the  fo^or  years. 

The  percentages  of  kemp  and  other  medullated  fibers  have  been  maintained 
at  low  levels  but  vjithout  any  appreciable  change  during  the  past  five  years. 
Complete  elimination  of  these  objectionable  fibers  by  selection  within  the 
Navajo  strain  will  undoubtedly  be  difficult  to  achieve. 
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T\7clve  Navrgo  gvjc  l-ambs  vjcrc  saved  in  I95I5  ^  decrease  of  54  percent  ironi 
the  26  saved  in  1950.    Selection  Y/as  greatly  limited  bj  the  snail  nur:l)crs  and 
small  size  of  the  surviving  lambs.    The  nwnber  of  ram  lambs  saved  was  sm-allcr 
than  previous  years,    Hov;ever,  only  a  sraall  number  of  Navajo  ram  lambs  are 
retained  each  year^  and  the  n^jniber  saved  r/as  deomted  adequate  for  replacem.ent 
needs , 

The  relative  emphasis  among  the  various  traits  for  tlie  rajn  lambs  7;as 
greatest  for  condition  score^  followed  by  type  score,  color  and  weaning  weight. 
The  relatively  low  emphasis  placed  on  weaning  weight  can  be  explained  by  the 
fact  that  a  minimum  weight  of  40  pounds  was  established  for  ram  lambs,  .111 
ram  lambs  exceeding  this  weight  w^ere  considered  elegible  with  selection  being 
based  on  other  factors.    In  the  owe  lambs  most  cm-phasis  was  placed  on  fiber 
diameter,  followed  by  weaning  weight  and  out ere oat  score.     A  minimum  weight 
of  30  pounds  v.'as  established  for  the  ewe  lambs. 

The  outercoat  scores  for  the  Navajo  larfos  indicate  that  the  amount  of 
coarse  hair  fiber  is  being  gradually  reduced  through  selection  of  breeding 
rams . 


Staple  Other  med. 


Year 

No.  of 

lambs 

Grade 

length 
(cms,) 

Kem.p 
(percent) 

fibers 
(percent ) 

Outercoat 
(score) 

1947 

137 

56s 

4-7 

0,0 

0.4 

1948 

125 

56s 

3.4 

.3 

3.2 

3.7s 

1949 

124 

50s 

4.1 

•  2 

2.1 

3.18 

1950 

94 

56s 

3.3 

.3 

4.3 

3.36 

1951 

49 

60s 

4c  2 

.0 

3.5 

3.27 

Total  & 

Averages 

529 

56s 

4.0 

.2 

2.4 

3.43 

a/  Scores 

for  outercoat  not 

taken  prior  to  1948. 

SELECTION  PIUCTICED  ON  W.Y^JO  L\MBS 


The  percentages  of  Navajo  lambs  saved,  by  sexes,  the  selection  differ- 
entials for  all  traits  considered  at  weaning  age,  the  relative  emphasis  placed 
on  each  trait  at  culling  time,  and  the  ei.pected  genetic  gains  are  given  in  the 
fallowing  table. 

The  estimates  of  genetic  gains  in  the  follovving  tables  for  each  research 
line  project  are  an  indication  cf  how  much  the  selected  laribs  are  superior  in 
actual  breeding  value  to  the  unselected  groups  from  vjhich  they  "vrerc  chosen. 
The  heritability  values  used  in  the  calculation  of  the  estim.ates  of  genetic 
gains  are  those  obtained  for  range  RaRibouillet  l?jnbs  at  Dubois,  Idaho c  Thus 
these  estimates  are  valid  only  to  the  extent  that  these  heritability.^  estimates 
ore  applicable  to  txie  lambs  at  this  station. 
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BODY  YffiiaiTS  AND  SCORES  OF  NAVAJO  YEARLING  R^vIS 


Year 

No.  of 

rams 

Body 
vj  eight 
(lbs.) 

Face 
covering 
(score) 

Type 

(scot  3} 

Conditicr: 
 (score)  

Color 
(score) 

Outer- 
coat 
(score) 

1947 
1948 
1949 
1950 
1951 

2 
6 

14 

10 

9 

115.0 
115.2 
112.3 
103.5 
90.9 

2.25 

2,23 
2,33 
2.60 
2.58 

3.17 

3.20 
2.3? 
3.00 
2.67 

3.09 

2.96 

0  A; 

2,97 

3  13 

1.  50 

±.17 
1.36 
1.50 
1.00 

2.24 

2*07 

3.60 

Tctal  & 
Averages 

41 

106.0 

2,43 

2.93 

2.90 

1.29 

2.56 

Body  vjeights  01  the  rainG  do  not  show  as  sharp  a  drop  as  the  r/eights  of 
the  c/jes.    Apparently  the  v-jheat  pasture  on  vjhich  the  rains  iiere  maintained 
proved  superior  to  the  drylot  feeding  of  the  evjes.     However^  the  crippling 
effects  of  the  severe  drought  are  indicated  by  the  fact  that  in  spite  of 
good  feed^  neither  group  was  able  to  roach  the  1947  -  1949  average . 

It  nay  be  noted  that  tno  face 5  color  and  body  scores  have  renained 
essentially  the  sane  during  the  past  5  years.    The  number  of  lambs  avail- 
able to  select  from,  of  straight  Navajo  breeding,,  is  small.    A  largo  number 
01  Navajo  cvjes  in  recent  years  have  been  alloted  to  purebred  ram.s  in  the 
crossbreeding  program. 

FLEECE  ch:ji:xteristics  of  n.;v.:jo  ye^jiling  r..ms 

Data  on  various  fleece  chare cteristics  of  Navajo  yearling  r.ar.is  for  the 
years  1947-1951  Q-^e  suiMiarizod  belovj.     The  fleeces  of  all  rcs?<s  xvere  free  from 
kemp  fibers.    Selection  against  corrsc  out or coat  and  kcnp  fibers  has  greatly 
imorovod  fleece  quality  and  uniformity ,  but  at  the  same  time  it  has  reduced 
the  effectiveness  of  sclecticn  for  fleece  Tveight  and  staple  length.  Average 


values  for  fleece 

tveight 

and  grade 

in  1951 

are  considerably  lor.'cr 

prior  years. 

Fiber  Traibr 

at  Side 

Fleece 

po^i.^rh-as 

Staple 

Hedul_rt  ad 

No.  of 

Grease 

Z  L'.  an 

length 

libers 

Yo_.j"   rams   

.(lbs.) 

Grade 

( cms . ) 

(perccr  b 

19  V7  2 

7.18 

4.70 

46  s 

14.8 

C  -,0 

1948  6 

6.65 

3.8^ 

48s 

15cO  ■ 

1.2 

19^9  14 

6.43 

4.30 

56s 

11.6 

,1 

1950  10 

6.56 

3.92 

56  s 

12.6 

.0 

1951  9 

5.82 

3.32 

50  s 

12.8 

.  2.1 

Total  & 

Averages  4I 

6.40 

3.95 

56  s 

12.8 

.7 
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BODY  VJEIC-HTS  AIJD  SCORES  OF  NAVAJO  YE;JILING  EiJES 


No.  of 


Body 


Face 


covering 


Condition  Color 


Outer-  a/ 

coat 


Year 

evjes 

Clbs.) 

(score) 

(score) 

(score ) 

(score) 

(score 

1947 

39 

84.6 

2.07 

3.29 

3.13 

2.46 

1948 

75 

86.8 

2.58 

2.97 

2.68 

1.32 

1949 

55 

77.9 

2.31 

2.74 

2.49 

1.72 

3.08 

1950 

46 

75.7 

2.43 

2.84 

2.91 

1.30 

3.05 

1951 

26 

46.6 

2.51 

3.35 

3.20 

1.88 

3.38 

Total  8c 

..vcrages 

241 

78.0 

2.40 

2.99 

2.81 

1.65 

3.13 

a/  Outer CO 

at  s  c 

ores  not 

taken  prior 

to  1949. 

Yearling  evjes  in  1951  declined  in  all  tr-aits,  with  body  weight  showing 
tne  greatest  drop.    The  1950  laabs  ;vere  so  severely  stunted  by  drought  and 
poor  feed  conditions  that  even  when  placed  in  feed  lot  during  the  winter  of 
IQ5O-I95I  they  v;ere  ^unable  to  recover  to  a  nornal  weight.    These  ev/es  will 
probably  always  be  snail  in  size  and  will  be  culled  fron  the  flock  as  soon 
a J  suitable  replacements  be cone  available. 


FLEECE  CH.'Ji:.CTERISTICS  OF  N..V..JO  YEJ^RLING  E'/ES 


Fiber  Trait: 


at 


Side 


Fleece  weights 

St  aple 

Other  ned. 

W^-  ar 

No.  of 

ei'je  s 

Grease 
(lbs.) 

Clean 
(lbs.) 

Grade 

length 
(ens.) 

Kenp 
(per  cent ) 

fibers 
(percent ) 

l'-V,9 
1950 
1.51 

39 
75 
55 
46 
26 

5.14 
6.19 

5.73 
6.38 

3.27 

4.00 
3.82 

3.69 
3.38 

1.75 

48s 
56s 
58s 
58s 
64s 

11.4 
12.5 
10.5 

11.4 
10.2 

0.1 
• 

.5 
.1 
,1 

3.0 
1.1 
3.0 
1.6 
.9 

T-xal  & 
.-."'erages 

241 

5.64 

3.51 

56  s 

11.4 

.2 

1.9 

Grease  fleece  weights  of  yearling  Navajo  ewes  were  considerably  loYJer  in 
IS 51  than  in  previous  years.    However^  the  fleeces  contained  less  dirt  and 
therefore  showed  a  higher  percent  yield  of  clean  vjool  than  in  1950.    Since  1949 
the  fleeces  have  averaged  finer  in  fiber  dianetcr,  which  has  been  influenced^ 
no  doubt 5  by  the  lowered  plane  of  nutrition.    Staple  length  on  the  other  hand 
has  renained  practically  constant  during  these  years.    In  general^  the  low 
fleece  weights  for  1951  were  due  to  the  snail  body  size  of  the  ewes,  which  in 
turn  was  caused  by  the  unfavoro.ble  environnent.    Flange  conditions  during  the 
winter  of  I95O-I951  were  particularly  unfavorable  for  the  gro-^rbh  and  develop- 
nent  of  ei'/e  laabs . 
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kese;j^.ch  project  2 


IMPROra.CENT  OF  K.Yl.JO  SFIEEP  BY  CROSSBREEDING  .JID 
SELECTION  FOR  THE  PRODUCTION  OF  I700L  SUIT..BIE 
FOR  BOTH  H;JJD  :M)  COLlI;IERCi;X  I.IETH0DS  OF  IL.NUF.XTURE 


The  objective  of  this  resoarch  project  is  the  dcvclopncnt  of  co":.rse- 
ivooled  strains  of  sheep  that  conbinc  adaptability  to  southvestern  ranges  \vith 
efficient  production  of  good  quality  feeder  lar.ibs  and  wool  of  46s ^  l^Ss  and 
50s  grades.    Selection  enphasis  is  placed  prii-iarily  on  adaptability  and 
longevity  of  the  sheep,  yield  01  ivool  and  its  suitability^  v;ith  respect  to  hand 
T^jeaving  and  cor.u-iercial  mnufacture,  and  the  quantity  and  quality  of  lanbs  pro- 
duced , 

Infornation  on  the  characteristics  and  production  of  the  sheep  used  in 
project  2  ?jre  presented  in  this  section. 

CH;JI..CTERISTICS  of  CO.JISE  nOOL,  crossbred  breeding  R.JIS 

Various  characteristics  of  the  breeding  rai^is  used  in  project  2  are 
presented  in  the  follovjing  table.    Since  breeding  groups  2^  3,  6  and  7  "t'^crc 
rllninated  in  1951^  the  1950  totals  shcvvn  at  the  botton  of  the  table  include 
only  those  roxis  used  in  breeding  groups  S,  9,  10,  11  and  16.    Breeding  ra:'is  have 
Loen  selected  r/ith  najor  enphasis  on  fleece  quality.    Fleece  characteristics 
considered  are  grade,  staple  length,  uniformty,  freedon  fron  kenp  and  other 
nodullated  fibers,  and  yield  of  clean  -wool. 

Crossbred  raris  with  inheritance  of  1/2  N  o.vajo  vjere  used  in  groups  9  aiid 
10,  with  3/B  Navajo  in  group  11,  and  vdth  I/4  Navajo  in  groups  8  DSid  16. 

The  only  significant  difference  between  the  years  1950  and  1951  appears 
jn  the  yield  of  clean  wool.    Grease  fleece  weights  arc  practically  identical, 
'i'his  indicates  that  while  the  nature  rons  were  naturally  better  able  to  with- 


•'  t  and  th^ 

3  adver 

se  enviroiYnent  than  the 

yearlings. 

the  severe  drought  of 

1950- 

^.951  did 

iMaterially  reduce  the  production  of  wool 

and  cause  the 

dcpositi 

on  of 

j_^r  eater 

^xiounts 

of  dirt  a 

nd  other  foreign  natter  in  the 

fleeces. 

Age  of 

Yearling 

rojn  at 

Body  weight 

Yearling 

Fiber 

Traits  at  Side 

breeding 

at  breeding 

fleece  vjeiNhts 

Staple 

Breeding 

No.  of 

tine 

tine 

Grease 

Clean 

lenr:th 

< — ' 

fibers 

Group  No 

,  rans 

(years ) 

(lbs.) 

(lbs.) 

(lbs.  ) 

Grade 

(ens.  ) 

(•jerc'w.o^ 

8 

5 

2.1 

180.8 

11.19 

6.18 

48s 

13.62 

9 

4 

2.1 

185.3 

9.59 

4.98 

56s 

11.73 

.0 

10 

4 

1.8 

176.0 

9.51 

5.47 

50  s 

12.05 

•0 

11 

3 

2.6 

197.3 

11.10 

6.66 

50s 

13.00 

.0 

16 

2 

1.6 

162.5 

10.00 

5.77 

46s 

13.90 

.0 

Total  8c 

xiverares 

.06 

1951 

18 

2.1 

181.4 

10.31 

5.79 

50s 

12.77 

1950 

15 

1.4 

178.9 

10.48 

6.97 

48s 

12.67 

.04 
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CHARACTERISTICS  OF  COARSE  WOL,  CROSSBRED  BREEDING  S'JES 


Body  \veights  at  18  months  and  yearling  fleece  T'veights  and  fiber 
characteristics  of  the  breeding  eives  in  project  2  are  summarized  beloiv  by 
their  respective  groups.    VJhen  nailing  comparisons  of  group  averages  it  should 
be  remembered  that  the  ev.'es  in  groups  8  and  11  have  inheritance  of  1/2  Navajo ^ 
those  in  group  16^  3/8  Navajo  and  those  in  groups  9  and  10^  1/4  Navajo.  In 
general^  full  blood  Navajo  eives  reach  mature  body  weight  at  about  2  years  of 
age.     The  crossbred  ewes  tend  to  mature  at  2.5  to  3  years  of  age  and  reach 
maxii-iuT-i  production  at  3  to  4  years  of  age. 

The  Columbia  x  Navajo  erjcs  of  group  8  repeatedly  have  the  highest  average 
body  and  fleece  vjeights.     Crossbred  ewes  sired  by  Cotsvjold  and  Lincoln  rar.is_, 
groups  9  i^nd  10,  x/ore  siLiilar  as  regards  body  and  fleece  weigiits,  and  both 
groups  rani-coa  close  to  the  Columbia  x  Navajo.    Evjcs  of  group  16,  having  inher- 
iLancc  from  both  the  Columbia  and  Cotswold  breeds,  also  had  a  high  yield  of 
clean  wool. 

Fleece  gr?-des  at  the  side  are,  as  previously  stated,  based  on  the 
r^crage  fiber  diar.ietor  at  the  basu  end  of  the  staple,  and  thus  arc  influenced 
by  the  health  and  plane  of  nutrition  of  the  sheep  during  the  late  winter  and 
early  spring  months • 


Fiber  Traits  at  Side 

Per-- 


Average 

Year 

ling 

cent 

ago  at 

Average 

fleece 

weifht 

Staple 

Per- 

other 

'ceding 

No.  of 

breeding 

18  mos.vjt. 

Grease 

Clean 

length 

cent 

m.ei., 

'')up  No. 

ewes 

(years) 

(lbs.) 

(lbs.) 

(lbs . 

)  Grade 

(cm.s.  ) 

kem.p 

fiocr 

8 

164 

3.1 

113.9 

7.99 

4.49 

58s 

10.6 

.01 

1.31 

9 

122 

3.3 

110.9 

7.63 

4.39 

56  s 

13.1 

.04 

1.97 

;0 

148 

2.7 

110.7 

7.49 

4.40 

58s 

11.5 

.0 

1. 26 

116 

2.5 

103.3 

7.04 

3.87 

58s 

9.8 

.0 

.75 

-1 ' 

J.0 

62 

1.9 

102.9 

7.62 

4.15 

60s 

12.0 

.02 

1.17 

V  cragcs 

■^951  612  2.8  109.4        7.58       4.29       58s     11.3      .01  lc27 

^K\950  501         2.7  114.9        7.43       4.51       56s     11.1     .00  1.74 


Since  breeding  groups  2,  3?  6  and  7  were  discontinued  in  1951^  the  totals  for 
1950  include  only  those  ewes  assigned  to  breeding  groups  8,  9^  10,  11  djiC.  16. 
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Um  PRODUCTION  OF  CO;jlSE  ".lOOL,  CROSSBIffiD  MATINGS 
By  BrcGding  Groups  for  1951 


Percent 


Percent 

Percent 

of  laf-ibs 

Average 

NO,  01 

rcr  ceriL 

01  xaf-ios 

of  laQbs 

Tjeaned  of 

weaning 

rouncis 

GT.'es 

of  evjGs 

born  of 

iveaned  of 

1.  laabs 

Tveight  in 

laab  pe 

Group  No. 

brod 

Inj-ibin^ 

erjGS  bred 

evjcs  bred 

born 

pounds 

GTve  brc 

8 

164 

82.32 

84.15 

42.68 

50.72 

38.54 

16,45 

9 

122 

95.90 

97.54 

40.16 

41.18 

33.68 

13.53 

10 

143 

90.54 

91.89 

46.62 

50.74 

33.90 

15.80 

11 

116 

82.76 

84.48 

36.21 

42.86 

37.54 

13.59 

16 

62 

91.94 

91.94 

32.26 

35.09 

34.25 

11.05 

Tctal  & 

/ivorages 

1951 

612 

88.07 

89.54 

40.85 

45.62 

35.80 

14.6? 

By  5-Year 

Periods 

-937-41 

1216 

83.3 

109.4 

97.1 

88.8 

59.9 

58.2 

.L942-46 

1794 

79.8 

110.0 

89.4 

81.3 

59.4 

53.1 

-'-947-51 

3882 

79.0 

100.5 

76.6 

76r2 

57.9 

44.3 

Lar.ib  production  of  Navajo  crossbred  e?jes  nated  to  crossbred  rans  of 
.  .odiua  and  coarse  ivool  breeding  are  presented  in  the  preceding  table.  iVvcrager 
Jcr  prior  years  in  5-year  groups  are  also  shovm. 

The  percentage  of  evjos  lar.ibing  in  1951  exceeds  the  latest  ^-jo^v  average 
' all  groups.    Groups  9^  10  and  16  exceed  the  all-tLae  averages  in  this 
■  es:Dect . 

As  described  earlier,  the  liailstorn  of  May  29 ,  1951  vjas  prii'.iarily  respons- 
j-cle  for  the  very  lovj  percentage  of  lanbs  Y^eanod.    This  freak  storn  v/hich  lasted 
'.  C3S  than  30  rdnutes  killed  11.11  percent  of  the  e^/'es  bred  raid  42.88  percent  of 
■'he  laabs  born  alive  in  this  project.     The  lo^v  v.-eaning  -weights  can  be  attributed 
'  o  the  conbined  effects  of  tne  storn  on  the  survivors  and  the  poor  range  con- 
''.itions  prevalent  throughout  the  rest  of  the  sunaer. 
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FACE  AI^D  BODY  SCORES  OF  COARSE  ITOOL^  CROSSBRED  ITEANLING  L;MBS 


HAM  LAMBS  ME  LAMBS 


Group  No . 

No.  of 

lambs 

Face 
covering 
(score ) 

Type 
(score) 

Condition 
(score ) 

No.  of 

lambs 

Face 
covering 
(score ; 

Type 
(score) 

Condit 
(scor 

o 

37 

o  no 

O  AO 

o  on 

3.21 

33 

O  no 
2.72 

0  oc> 

3.0j5 

9 

30 

2.53 

3.35 

3.46 

19 

2.69 

3.38 

3.47 

3j0 

36 

2.59 

3.17 

3.25 

33 

2.48 

3.35 

3.37 

11 

17 

2.63 

2.93 

2.97 

25 

2.70 

3.05 

3.14 

16 

13 

2.85 

3.19 

3.37 

7 

2.45 

3.27 

3.54 

Total  & 

Averages 

1951 

133 

2.70 

3.14 

3.26 

117 

2.63 

3.18 

3.25 

1950 

358 

2.99 

2.94 

3.97 

362 

2.85 

2.88 

3.85 

1949 

311 

3.04 

2.45 

2.51 

318 

2.98 

2.57 

2.49 

Face 

and  body 

scores  have  been 

suDiiiarized 

for  sex^ 

groups 

and  years 

in 

■^■he  preceding  table. 

Averages  for  the  three  scores  indicated  were  essentially  the  same  for 
l/Ooh  ev/e  l^'jzibs  and  raia  lambs.    Face  covering  scores  have  been  steadily  improv 
xy  g  since  1949»    V/ool  blindness  is  seldom  a  problem  in  sheep  containing  some 
IL  vajo  inheritance.     Condition  scores^  -while  still  not  up  to  par^  sho?;  Gom.o 
.i.:..provenent  over  1950.     This  is  probably  a  reflection  of  the  July  and  August 
"^ains  and  the  improved  forage  condD-tions  shortly  before  weaning  time.  Type 
.  '.o-."c3  arc  somev?hat  lower  than  in  preceding  years.  ■   Group  8  lariibs  continue 

jhoiv  slightly  better  type  than  the  other  groups^  while  group  11  lambs 
cr'.:x*y  more  condition. 
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FLEECE 

CH.\RACTERISTICS  OF 

COARSE  'JOOL, 

CROSSBRED  ^^SANLl 

!'TG  LiJvIBS 

Staple 

Other  necl. 

Outer- 

No.  of 

length 

Kemp 

fibers 

coat 

Group  No. 

l-3nbs 

Grade 

( ens  • ) 

(percent) 

(percent) 

(score) 

8 

70 

ybs 

4. 4 

.03 

3.79 

3.09 

9 

49 

oOs 

4-1 

.10 

2. 39 

2.99 

10 

69 

60s 

4.1 

.07 

.84 

2.95 

11 

42 

60s 

4.5 

.00 

1.19 

2.82 

16 

20 

.37 

3.22 

2.84 

Tctal  & 

1951 

250 

60s  . 

4*2 

.08 

2.19 

2.  97 

1950 

720 

56  s 

3,9 

.1 

3.76 

2.97 

1949 

628 

56  s 

4.3 

.2 

3.29 

2.96 

The  preceding  table  sunnarizes  the  data  on  fiber  characteristics  of 
the  v/eanling  lanbs.    All  breeding  groups  in  this  project  ivere  relatively 
■iiJ.forn  for  all  traits  neasured.    Groups  9^  10 ^  11  and  16  had  fleeces 
""hat  Tjcrc  slightly  finer  in  fiber  diameter  than  the  corresponding  groups 
f'^r  1950,  vjhile  group  8  fleeces  were  slightly  coarser.     All  groups  shoiA/ed 
increase  in  staple  length  over  1950 ,  ivith  group  11  excelling  the  other 
oups  in  this  respect.    Kenp  -and  nedullation  percentages  7jere  about  the 
''•j.ie  as  those  for  1950,  Tvith  the  exception  of  group  10^  Y;hich  shoTjed  con- 
" i:I'.;r able  inpr ov  enent . 

SEEICTION  PR:.CTICED  on  C0.;RSE  :J0CL,  CROSSBRED  "■jE..NLING  LllBS 

In  rese.n.rch  project  2,  a  total  of  9  ran  lanbs  and  35  eT/c  lajfos  ■/jero  saved 
C",  J.'",  weaning  nanbers  of  133  '^nd  117 ,  respectively.     The  percentages  of  Irnbs 
.:^";.d  Tvero  considerably  less  than  in  prior  years,  the  heavy  culling  being  due 
to  ohe  snail  size  of  lanbs  at  vjeaning.    As  a  result  of  this  drastic  culling, 
iJ- _;lxr  selection  differentials  lyerc  obtained  for  nost  of  the  traits  than  ivoro 
C/L  ::-'inod  in  previous  years. 

The  principle  selection  enphasis  was  placed  on  weaning  weight,  with 
the  establishaent  of  a  40  pound  nininun.     This  resulted  in  a  strong  selection 
t  res  sure  for  vjcight,  and  with  the  exception  of  stoplc  length  ?j:id  face  cov- 
ering scoi'e,  all  selections  were  positive.     It  ni^ht  seen  interesting  that 
bcivier  weights  would  be  associated  with  a  negative  selection  differential 
fox"  face  covering  score  in  groups  9  ^-nd  10.    These  values  are  very  snail, 
however,  and  are  not  statistically  significant.    Selection  against  kenp  and 
coarse  outercoat  fibers  naturally  results  in  a  negative  selective  pressure 
against  staple  length. 
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BODY  TJEIGHTS  ;JD  SCORES  OF  C0;J^l3E  V/OOL,  CROSSBRED  YKJILING  R.i.IS 


Avera^^e  body  xvoights  ?.nc!  face  coveriac  and  cunditi'jn  scores  declined  for 
the  second  consecutive  year,  a  fact  wid.ch  nust  be  attributed  to  the  adverse 
environmental  conditions  of  1950  and  1951.    Note  that  the  larrcst  {:roup 
(group  3)  excelled  in  most  traits^  vjhiJ.e  the  smallest  (group  16)  had  the 
lowest  averages  for  several  trait s^ 

Group  3  rams  had  the  heaviest  yearling  bo''y  Yjeight  and  ivere  7.7  pounds 
above  the  overall  average^  while  group  16  rcm.s  were  6.7  pounds  below  the 
average.    A13.  other  groups  ranged  near  the  mean  of  109.7  pounds. 

Face  scores  were  slightly  lower  than  previous  years ^  vjith  group  3  excel- 
ling and  group  7  the  vjorst  in  this  respect.     Type  and  color  scores  remained 
essentially  the  s.ame  as  those  of  1949  o.nd  1950.     Condition  ancf  outercoat 
scores  are  relatively  uniform  and  show  a  slight  but  regular  decline  through- 
out all  groups  of  this  project. 


Body 

Face 

Outer 

Group 

No.  of 

weight 

covering 

Type 

Condition 

Color 

coo,t 

No. 

rams 

(lbs.) 

(score) 

(score) 

(score) 

(score) 

(score 

2 

10 

110  «0 

2.84 

2*17 

2,67 

1  =  20 

2.60 

3 

13 

117.4 

2,60 

2.18 

2.28 

1,62 

2.26 

6 

8 

108.0 

3.00 

2, 54 

3.13 

1.25 

3.31 

7 

4 

105.0 

3.30 

2.42 

3.08 

1.75 

3.38 

(-> 

u 

110.8 

3.25 

2.42 

2.56 

1.25 

2.92 

9 

9 

105o3 

3.09 

2.48 

2,76 

1. 44 

3c02 

10 

5 

110  »0 

3.04 

2,40 

2.77 

1.00 

2.54 

11 

7 

105.8 

3*07 

2.19 

2o69 

1.14 

2.97 

16 

2 

103.0 

2.76 

2,67 

3.08 

2,00 

2.92 

Totals  & 

/.vorages 

1951 

66 

109.7 

2.96 

2.32 

2.70 

1.36 

2.81 

1950 

102 

118.0 

2.75 

2.39 

2.57 

1.37 

2.40 

1949 

9S 

126.0 

2.63 

2.21 

2.20 

1.38 

2.56 

27. 


FLEECE  CH;jiACTERISTICS  OF  C0.;RSS  WOOL,  CROSSBRED  m'xRLING  RMS 


Grease  fleece  and  clean  fleece  weights  averaged  considerably  lower  than 
either  the  1950  or  1949  fleece  weights.    This  was  duo  largely  to  the  drought 
with  the  resultant  lowered  plane  of  nutrition.    In  addition,  the  1951  fleeces 
contained  larger  amounts  of  dirt  and  other  foreign  material,  which  caused  an 
appreciable  reduction  in  the  percent  yield  of  clean  wool. 

Group  3^  which  excels  in  weight  of  both  grease  fleeces  and  clean  fleeces, 
has  the  shortest  staple  and  finest  grade  fiber;  group  16,  which  is  light  in 
fleece  weights,  has  an  average  fiber  grade  and  the  second  longest  staplej  while 
group  7^  v;hich  has  an  average  grease  fleece  weight  and  a  coarser  fiber  grade, 
excels  in  weight  of  clean  fleece  and  staple  length. 

Average  fleece  grade  was  the  same  as  for  previous  years..  With  the 
exception  of  group  3^         groups  graded  48s  or  50s,  which  are  the  preferred 
grades  for  this  project.    All  yea,rling  ram.  fleeces  were  free  from  kemp,  while 
the  percent  of  other  nedullated  fibers  was  essentially  the  same  as  for  1950. 


Fiber  Traits  at  Side 


Group 
No. 

No.  of 

rrjns 

Fleece 
Grease 
(lbs.) 

weights 
Clcon 
(lbs.) 

Grade 

Staple 
length 
(cms. ) 

Other  ned. 
fibers 
(percent) 

2 

10 

8.10 

4.03 

50  s 

13.5 

0 

3 

13 

9.80 

4.14 

56s 

9.8 

0 

6 

8 

8.80 

3.93 

48s 

12.7 

1.36 

7 

4 

8.80 

4.14 

48s 

14.1 

1.33 

8 

8 

9.39 

4.06 

50s 

10.4 

0 

9 

9 

8.23 

3.51 

50s 

11.6 

.20 

10 

5 

7.18 

3.59 

48s 

11.1 

0 

11 

7 

8.33 

4.13 

50  s 

12.7 

.30 

16 

2 

7.29 

3.29 

50  s 

13.9 

0 

Totals  & 

."iVerages 

1951 

66 

8.67 

3.93 

50s 

11.8 

.29 

1950 

102 

9.28 

5.61 

50  s 

13.4 

.20 

1949 

101 

9.40 

6.46 

50s 

12.4 

.60 

28 


BODY  '.EIGHTS  :J]D  SCORES  OF  COARSE  ^TOOL,  CROSSBRED  YE.\RLING  rJMS 


The  1951  yearling  eives  suffered  r.  greater  reduction  in  body  iveight  fron 
prior  years  than  did  the  yearling  raas  in  the  soiio  breeding  groups.    Tliis  "v^/as 
due  largely  to  the  fact  that  the  raiiis  vjore  given  supplemental  feed  -while  the 
ewes  were  naintained  on  droughty  ranges. 

Body  weights  and  scores  were  rei-iarkably  uniform  throughout  all  groups, 
there  being  a  difference  of  only  k,l  pounds  between  the  heaviest  and  lightest 
groups.    However the  overall  average  vveight  of  53*5  pounds  was  3^.5  percent 
below  the  1949-1950  average,    Faco^  type^  con-^ition^  and  outercoat  scores 
were  equally  uniform,  but  only  slightly  below  previous  yeo.rs,  while  color 
scores  remained  essentiallj^-  the  same. 


Body 

Face 

Outer- 

Group 

No. of 

weight 

covering 

T:,-pe 

Condition 

Color 

coat 

ITo. 

ew  es 

(lbs.) 

(score) 

(score) 

(score) 

(score) 

(score) 

2 

12 

55.8 

2.72 

2.46 

2.85 

1.33 

2.47 

3 

29 

52.8 

2.73 

2.63 

2.81 

1.28 

2.53 

6 

17 

55>9 

3.12 

2.64 

3.03 

1.65 

3.08 

7 

22 

52.0 

2.97 

2.72 

3.07 

1.38 

3c44 

8 

32 

53.8 

2.97 

2.69 

2.88 

1.47 

2.79 

9 

25 

54.7 

2.89 

2.76 

3.03 

1.56 

2.91 

10 

22 

52.3 

2.97 

2.80 

3.08 

1.45 

2.92 

n 

24 

51.7 

2.97 

2.78 

2.93 

1.12 

3.04 

16 

6 

55.5 

2.50 

2.61 

2.56 

1.50 

2.84 

Totals  & 

Averages 

3-951 

189 

53.5 

2.90 

2.70 

2.94 

1.40 

2.89 

1950 

219 

83.1 

2,80 

2.36 

2.59 

1.41 

2.78 

1949 

260^ 

85.4 

2.34 

2.22 

2.27 

1.38 

2.74 

29. 
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FLEECE  CH:.R;.CTErJSTICS  OF  C0;.R3E  'iOOL^  CROoSBRED  YE;j^LiriG  E7ES 


Datr.  on  various  floecG  characteristics  of  the  coarse-'vooled^  crossbred 
yearling  exves  arc  sufjnar5  zc'  in  t'^e  aoxt  babl3. 

Grease  floccc  and  clean'  fleece  ijei^hts  vverc  relativel3^  unif oriii  throur;h- 
out  the  nine  breeding  groups^  but  v/erc  consideraoly  ligliter  than  in  preceding 
years.    Mean  grease  fleece  weights  rjere  2.90  pounds  belovj  the  1949-1950 
average,  while  clean  fleece  "weights  Yjero  2-03  po^inds  lighter.     Short  feed  piid 
dry  range  conditions  contributed  to  higher  shr^inkago  and  ilecreased  yields  of 
clean  vjool.     The  fleece  grades  of  all  groups  "jere  finer  than  vjould  be  expect edi. 
under  nore  nornal  range  and  feed  conditions. 


Fiber  Traits  at  Side 


Fleece 

weights 

Staple 

Group 

No.  of 

Grease 

Cle^Ji 

length 

Kemp 

i:o. 

ev/es 

(lbs.) 

(lbs . ) 

Grade 

(cms. ) 

(percej 

2 

12 

5.00 

2.47 

64s 

11.64 

'0 

3 

29 

4.97 

2.47 

70s 

10.78 

.02 

6 

1? 

5.09 

2.64 

64  s 

11.55 

0 

7 

22 

4.57 

2.53 

64s 

11.96 

0 

■  8 

32 

4.60 

2.21 

70s 

11.43 

0 

9 

25 

4.45J 

2.19 

70s  • 

10.76 

0 

0.0 

22 

4.11 

2.00 

70s 

11.29 

0 

11 

24 

4.63 

2.24 

70s 

10.60 

0 

3  6 

6 

4.50 

2.24 

70s 

11.12 

0 

Tutals  & 

Averages 

1951 

189 

4.65 

2.32 

70s 

11.2 

.0 

other  med., 
fibers 


0 

.92 
.05 
.15 

0 

,42 
.05 
.23 

0 


.3 


±950 
1949 


219 
260 


8.14 
7.06 


4.09 
4. 66 


60s 
60s 


12.0 
10.8 


.0 
.1 


.4 
.9 
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rese;.rch  project  3 


DIPROVELIENT  OF  NAVAJO  SHEEP  BY  CROSSBREEDING 
AND  SELECTION  FOR  R.;NGS  PRODUCTION  OF  ITOOL 
..m  L:mS  suited  to  I:L\RKET  iiEQUIREf,lENTS 


The  objective  of  this  project  is  to  develop  a  strain  of  sheep  that  will 
be  well  adapted  to  southwestern  ran^e  conditions,  with  inheritance  for  effic- 
ient production  of  high  quality  feeder  larabs  and  conbing  length  wool  of  60s 
and  62s  grades.    This  project  v;as  initiated  in  194^.    Crossbred  ewes  with 
inheritance  of  1/2  N  avajo,  1/4  Roniney  and  I/4  Corriedale  were  nated  with 
C'.refully  selected  rans  of  the  Targhee,  Nevj  Zealand  Merino  and  Debouillet 
breeds,  and  Navajo  ewes  were  nated  to  a  Rar.ibouillet  roiii  to  test  the  relative 
perfornance  of  these  crosses  under  the  sar.ie  environnental  conditions. 

The  characteristics  of  the  breeding  evjes  and  rar.is  and  their  weanling 
and  yearling  progeny  are  siHnr.iarized  in  this  section. 


CHAR;.CTERISTICS  of  fine  ITOOL  BREEDING  RiJIS 


Average 

Age  of      body  vft.        Fleece  Yjeights         Fiber  Traits  at  Side 


ra/'ii  at 

at 

as  Yearlin;"s 

Staple 

Group 

No.  of 

breeding 

breeding 

Grease 

Clean 

length 

No. 

rar.is 

(years ) 

tine  (lbs . ) 

(lbs. ) 

(lbs . ) 

Grade 

(ens . ) 

12 

6 

2.7 

210.5 

12,17  a/ 

5.07  a/ 

64s 

9.92 

13 

1 

1,6 

154.0 

10.80 

5.00 

62s 

10.30 

15 

5 

2.8 

19B.4 

10.04 

5.20  b/ 

64s 

7.06 

Tot  els  & 

Averages 

1951 

12 

2.6 

194.9 

10.83 

5.10 

64  s 

8.76 

1950 

5 

3.0 

189.8 

12.69 

6,92 

64s 

12.20 

1949 

4 

2.0 

13.02 

6.84 

64s 

12.23 

a/      Three  of  the  rans  in  group  12  were  purchased  fron  private  breeders. 
Yearling  fleece  weights  were  not  available. 


^     Three  of  the  rcjns  in  group  15  were  purchased  fron  private  breeders. 
Yearling  clean  fleece  weights  were  not  available 

Targhee  rans  were  used  in  breeding  group  12,  F-j_  Ranbouillet  x  Navajo 
raras  in  group  13,  and  Ranbouillet  rans  in  group  15. 
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CHARACTERISTICS  OF  MAV..JO  :.ND  CROSSBRED  BREEDING  EJES 


Tho  237  cwQs  in  brecdinr;  groups  12  incl  13  v/ere  selected  frcn  that 
portion  of  the  breeding  flock  hcving  an  inheritance  of  l/2  Navajo^  1/4  Ror-iney 
and  1/4  Corriedale,  v.'ith  fleeces  grading  l/2  blood  or  finer.    In  general, 
these  ev.'es  had  large  fraaes,  open  faces  and  Tjere  free  from  wool  on  the  lower 
legs.    The  wool  was  long  staple,  but  lacked  density,  hence  grease  rjid  clean 
fleece  weights  were  conparatively  low. 

The  breeding  ewes  in  group  I5  were  nated  to  Rriiibouillet  r^jris,  Tiie 
ev-es  were  selected  at  random  fron  the  Navajo  flock.    Their  fleeces  averaged 
slightly  coarser,  longer  staple,  and  contained  nore  kernp  and  other  nedullated 
fibers  than  those  of  the  crossbred  ewes  in  groups  12  and  13 . 


Fiber  Traits  at  Sld^j 

Othei' 


Age  of 
ewes  at 

Body 
vj  eight 

Fleece 
as  Ycc 

weights 
:^.r  linns 

Staple 

Kenp 

I'ed. 
Fiber 

Group 
No. 

No.  of 

ewes 

breeding 
(years ) 

at  18  nos. 
(lbs.) 

Grease 
(lbs.) 

Cler^ 
(lbs . ) 

Grade 

length 
(cias. ) 

(per- 
cent ) 

(per- 
cent 

12 

13 
15 

205 
32 

154 

5.0 
1.6 
4.5 

106.1 
97.2 
97.3 

60  90 
8.08 
5.08 

3.09 
2.96 

2.77 

50s 
70s 

56s 

12.4 
8.3 
11.0 

.1 

0 
.1 

P  Q 

0 
1.7 

Totals  & 
Averages 

1951 

391 

4.5 

liDl.9 

6.29 

2.94 

56s 

11.2 

.1 

2.0 

1950 

156 

5.8 

107.5 

5.48 

3.07 

60s 

8.4 

.1 

.6 

1949 

126 

5.2 

108.8 

5.76 

3.22 

60s 

8.2 

.1 

.5 

I 


32 


Km  PRODUCTION  OF  FINE  '.TOOL,  CROSSBRED  M.TINGS 


Percent 


Percent 

Percent 

of  Ici-ibs 

Averar^c 

No. of 

Percent 

of  lar.ibs 

of  lanbs 

vjeaned 

weaning 

Pounds 

Group 

ev/es 

of  evjes 

born  of 

vj caned  of 

of  live 

weir^ht  in 

l^jnb  p 

Ho, 

bred 

Imbins; 

evjes  bred 

evjcs  bred 

lambs  born 

pounds 

c"7e  br 

12 

205 

B3.9 

90.7 

34.1 

37.6 

36.2 

12 1, 4 

Or?  c 
o/«5 

^4.  ( 

/  •  c 

15 

153 

92,2 

96.1 

31.4 

32,7 

35.2 

11.1 

Tot^.ls  & 

Averages 

1951 

390 

S7.9 

92.6 

32.1 

34.6 

35.S 

11.5 

1950 

156 

60.3 

63.9 

74.4 

45.3 

29.0 

1949 

128 

09.9 

131.3 

107-3 

81.5 

62.1 

66  5 

In  the  above  suiiXiaryj  group  12  represents  the  lanb  production  of  Targhee 
rcjAS  nated  to  crossbred  eives:  group  13  represents  a  Rc^nbouillet  x  Navajo  ran 
nated  to  T:.rghee,  Debvj.uillet^  or  ilerino  cross  e7;cs;  axnd  group  15  represents 
the  natings  jf  Rr^jabouillet  vviis  to  Navajo  evjes.     These  natings  v;ere  initiated 
in  1949. 

Lacibing  percentages,  vjhile  not  equal  t^  1949 ^  show  considerable  irnprovencnt 
over  1950  and  cm  be  considered  satisfactory.    Tfcaning  percentages  are,  of 
co-orse,  very  lovj  due  to  the  hail  storn  of  Llay  29,  1951  vjhich  killed  26  percent 
of  the  ev.'cs  and  53  percent  of  the  loJTibs  born  alive  in  this  project.    Low  wean- 
ing weights  can  be  attributed  partly  to  the  shock  and  after  effects  of  the 
storn,  and  p.artly  to  the  dry  range  conditions  prevalent  throughout  nost  of  the 
sunner. 
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FACE  AND  BODY  SCORES  OF  FINE  mOL,  CROSSHRED  lEANUNG  L\1IBS 


r;jj  L:ms  g;iE  L/aiBS 


Group 
No, 

No.  of 

lambs 

Face 
covering 
(score) 

TyiDe 
(score 

Condition 
)  (score) 

No.  of 

larabs 

Face 
covering 
(score) 

Type 
(score) 

Condition 
(score) 

12 

36 

2.96 

3.22 

3.36 

34 

2.59 

3.17 

3.20 

13 

3 

2c  56 

2.90 

2.78 

4 

2.59 

3.40 

3.41 

15 

22 

2.84 

3.35 

3.44 

26 

2.79 

3.36 

3*16 

Totals  & 

Averar:es 

1951 

61 

2.90 

3.25 

3.36 

64 

2.67 

3.26 

3.20 

1950 

47 

3.07 

3.70 

2.94 

52 

2.91 

2.91 

3.5B 

1949 

74 

3.10 

2.52 

2.49 

63 

3.04 

2.57 

2,39 

In  the  preceding  t2.ble  face  and  body  scores  hive  been  sw.marized  by  groups, 
yecr  and  sex  for  research  project  3.    Some  inprovernent  in  face  covering  ivas  evident 
in  1951*  with  the  ewe  lar.ibs  showing  the  greatest  iciproveciont .    Rara  lanbs  showed 
a  slight  improvenent  in  type  and  a  slight  decrease  in  condition  from  1950,  while 
the  ewe  lambs  reflected  opposite  trends  for  these  two  traits.    Differences  between 
groups  within  sexes  were  slight  for  all  traits. 

FLEECE  CH^'JUCTERISTICS  OF  FII^  TJOOL,  CRQSSBZuED  VJK;NLING  L."J£BS 

Data  on  fleece  characteristics  of  125  weanling  lambs  produced  in  'breeding 
groups  12,  13  and  15  are  summarized  in  the  follovjing  table. 

All  three  groups  had  average  fleece  grades  of  64s,  which  was  one  to  two 
grides  finer  than  previous  i'-ears. 

The  Targhee  cross  lambs,  group  13 ^  had  fleeces  that  were  practicrJlly  free 
from  kemp  and  contained,  less  medullated-  and  outorcoat  fibers  than  those  of 
other  groups. 
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Group 
No. 

No.  of 

larnbs 

Grade 

Staple 
length 
(cms  • ) 

Kemp 
(percent ) 

Other  mecU 
fibers 

(percent ) 

Out ere oat 

(score ) 

12 

70 

64s 

3.5 

0.13 

0.96 

2.07 

13 

7 

64b 

3.8 

.00 

3.65 

2.29 

15 

48 

64s 

3.5 

.20 

1.73 

2.27 

Totals  k 

Averages 

1951 

125 

64s 

3.5 

.14 

1.39 

2.14 

1950 

99 

62s 

3.0 

..1 

.9 

2.10 

1949 

137 

60s 

3.4 

.1 

.5 

2.26 

SELECTION  PILvCTICED  ON  FINE  V/OOL,  CROSSBRED  TJEANLING  LIIBS 


In  the  following  tablc^  the  selection  differentials  shovj  that  positive 
selection  was  practiced  for  nost  traits  considered,    ."jaong  the  ram  Icmbs  the 
greatest  emphasis  was  placed  on  v;eaning  weight  followed  in  general  type 
a-^'.d  staple  length,    /jmong  the  evje  lambs  the  greatest  emphasis  v;as  pla.ced  on 
vjoaning  weight  followed  by  typC;,  condition  and  outercoat  scores,    l^s  'vvith  the 
other  groups,  a  rd.nimuja  weight  of  40  pounds  was  established  for  lambs  retained. 
Ixi  regard  to  average  fiber  diaiiieter  all  lambs  graded  half  blood  or  finer,  with 
the  group  averages  grading  62s  and  64s.    .Ill  lambs  saved  were  v;ithin  the 
desired  range  of  fineness. 

As  in  the  ether  groups,  fev;er  lombs  were  saved  in  1951  than  in  previous 
years  due  to  the  small  size  of  the  lambs  at  weaning.     It  was  believed  that 
those  lambs  which  were  culled  would  not  develop  satis  fa.  ctorily  for  breeding 
flock  replacements. 
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BODY  HEIGHTS  Ar©  SCORES  OF  FIIIE  VJOOL,  CROSSBRED  YEARLING  HMS 


Group 
No. 

No.  of 

rar.is 

Body 
eight 
(lbs.  ) 

Face 
covering 
(score) 

Type 
(score) 

Condition 
(score ) 

Color 
(score) 

uuuei  — 

coat 
(score) 

12 

8 

• 

109.1 

2.84 

1.79 

2.10 

2.04 

1.62 

14 

3 

112,7 

3.45 

1*78 

1.78 

1.00 

2.28 

15 

2 

131.0 

3.67 

2.08 

2.42 

1.00 

2.50 

Totals  & 

Averages 

1951 

113.7 

3.10 

1.84 

2.07 

1.38 

2.05 

195Q' 

24 

113.3 

2.99 

2.43 

2.13 

1.13 

1.35 

The  body  weights  and  scores  of  the  finevjooled  crossbred  yearling  rojns 
sunmarized  in  the  .above  table  were  too  few  in  nixibers  to  justify  a  valid 
comparison  between  groups.    Only  small  differences  were  found  for  any  of  the 
characteristics.    The  raiiis  of  group  15  had  the  heavies  body  weights^  those 
of  group  14  the  most  desirable  type  and  condition  scores^  and  those  of  group 
12  had  the  least  amount  of  outercoat  fibers. 

When  comtpared  to  the  yearling  rcjiis  in  research  project  2^  these  rojiis 
wore  superior  in  type^  condition  and  outercoat  scores and  about  the  same  for 
otiier  traits.    The  1951  yearlings  of  this  project  have  better  average  type 
scores  than  those  of  1950^  but  in  all  other  traits  are  inferior  to  the  1950 
yearling  rams . 


FLEECE  CHAR.\CTERISTICS  OF  FINE  VIOOL,  CROSSBKiD  YE.\RLING  R:MS 


Stapl 

e  lengths^ 

grades  and  fleece 

weights  of  yearling  finewooled 

br^ed  rojns 

of  groups 

12,  14  and  15  arc 

summarized  belox-v. 

Fiber  Traits 

at  Side 

Fleece 

weir^hts 

Staple 

Group 

No.  of 

Grease 

Clean 

length 

No. 

ratas 

(lbs.) 

(lbs. ) 

Grade 

(cms . ) 

12 

8 

9.85 

3.67 

60s 

10.1 

14 

3 

10.63 

2.80 

62s 

9.2 

15 

2 

8.62 

3.08 

70s 

8.0 

Totals  & 

Averages 

1951 

13 

9.84 

3.36 

62s 

9.5 

1950 

24 

8.96 

4.89 

60s 

11.2 
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The  yearling  rar.is  produced,  fleeces  that  yielded  considerably  less  clean 
"wool  than  comparable  breeding  groups  for  1950*    ..verage  grease  fleece  weights 
vK,re  0,o8  pounds  heavier  than  those  for  1950 ^  vjhile  clean  fleece  xveights 
averaged  1.53  pounds  lighter.    The  percent  yield  of  clean  wool  vjas  thus 
reduced  from  about  55^  in  1950  to  only  34?  for  1951*    Fiber  diameter  grade 
was  approximately  the  scame^  but  staple  length  averaged  1.7  cms.  shorter. 
The  shorter  staple^  less  clean  vjool^  ::jid  more  dirt  in  the  fleeces  arc  due 
primarily  to  dry  range  conditions  and  short  feed  of  the  1950  -  1951  seasons. 


BODY  VEIGHTS  ;j'E)  SCORES  OF  FI^]E  'JIOOL,  CROSSBRED  YK'^RLING  E."ES 


Group 

No  g 

No.  of 

ev7es 

Body 
weight 
(lbs.) 

Face 
covering  Type 
(score)  (score) 

Condition 
(score) 

Outer- 
Color  coat 
(score)  (score) 

12 

21 

54.1 

3.06  2.45 

2.46 

1.10  1,99 

14 

9 

56.0 

2.95  2.35 

2.43 

1.33  2.09 

15 

5 

59.4 

3.03  2.73 

2.74 

1.40  1.97 

Totals  & 
Averages 

1951 

35 

55.4 

3.03  2.47 

2.49 

1.20  2.01 

1950 

49 

G1.8 

2.76  2.22 

2.13 

1.14  1.68 

The  body  v/eights  and  scores  of  the  yearling  crossbred  ewes  in  groups 
1-  5  14  and  15  arc  surruAarized  in  the  preceding  table.    Only  small  differences 
wore  found  betvjeen  groups  in  any  of  the  characteristics.    "Then  compared  to 
the  yearling  crossbred  cvjcs  in  research  project  2^  they  were  slightly  sup- 
erior in  weaning  weight  and  type  and  condition  scores^  but  v;ere  excelled  by 
the  coarsewooled  ewv^s  in  other  traits.     This  was  a  reversal  of  the  1950  trenc 

FLEECE  CH;.R.XTE?J:STIC3  of  fine  TiOOL, 

CROSSBRED  YK^RLING  EJES 

Fiber  Tr 

aits  at  Side 

Group  No. 

No.  of 
ewes 

Fleece  vjei,^hts 
Grease  Clean 
(lbs.)  (lbs.) 

Grade 

Staple 
length 
(a:is. ) 

12 

21 

5.00  1,91 

30s 

9.1 

14 

9 

5.34  1.87 

SOs 

10.0 

15 

5 

4.36  1.88 

80s 

8.2 

Totals  & 
Averages 

1951 

35 

5.00  1.90 

80s 

9.2 

1950 

49 

S.7O  3.64 

70s 

9.1 

38. 
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There  was  very  3J.ttle  difference  between  the  groups  for  the  several 
traits  measured.    ^11  groups  had  an  average  fleece  grade  of  80s  which  was 
a  grade  finer  than  the  1950  yearling  ewes.    Staple  length  was  approximately 
the  sosie  as  last  year.    Both  grease  fleece  and  clean  fleece  weights  were 
considerably  lovjer,  v;ith  the  clean  fleece  weights  equalling  only  slightly 
more  than  half  the  1950  clean  fleece  vjeights. 


gr;ding  :m)  sorting  of  irroiviDa'x  fleeces 


Due  to  the  reduced  appropriations,  funds  v;ere  not  available  in  1951 
for  the  grading  and  sorting  of  fleeces. 


DISPOSITION  OF  1951  VrOOL  CLIP 


The  entire  1951  wool  clip,,  with  the  exception  of  several  black  fleeces, 
w'.s  sold  to  the  '.Tool  Textile  Industry,  Leupp,  /irizona*    The  ITool  Textile 
Industry  is  nsi  enterprise  of  tlic  Navajo  Tribe.     Several  black  fleeces  were 
suld  to  individual  Navajo  Indians. 


39. 


